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What is claimed is: 

1 . A method of fabricating a transistor on a substrate, the method comprising: 
forming a fSrst source/drain region on the substrate; 

vertically forming a body region on the first source/drain region, wherein 
vertically forming the Body region includes vertically growing an epitaxial layer, 
and wherein the body region includes opposing sidewall svu-faces; 

forming a second sWrce/drain region on the body region; 

forming a first gate on a first one of the opposing sidewall surfaces; and 

forming a second ga^e on a second one of the opposing sidewall surfaces. 

2. The method of claim l\ wherein fabricating a transistor includes fabricating 
the transistor on a p-type bulk silicon substrate. 

3. The method of claim 1, wherein forming the body region includes forming 
the body region as a fiiUy depleted structure. 

4. The method of claim 1 , wherein forming the transistor includes forming the 
body region, the first gate, and the seaond gate such that biasing the first and the 
second gates fiilly depletes the body region. 

5. The method of claim 1 , wherein fbrming the first source/drain region 
includes forming the first source/drain region using ion implantation. 

6. The method of claim 1, wherein forming the first source/drain region 
includes vertically growing an epitaxial layer\ 



7. The method of claim 1, wherein forminathe first source/drain region 
includes using ion implantation and includes vertically growing an epitaxial layer. 
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8. A method of fabrltating a transistor on a substrate, the method comprising: 
forming a first souice/drain region on the substrate; 

vertically forming abody region on the first source/drain region, wherein 
vertically forming the body iiegion includes vertically growing an epitaxial layer, 
and wherein the body region includes opposing sidewall surfaces; 

forming a second sourc^drain region on the body region; 

forming a first gate on a ftrst one of the opposing sidewall surfaces; and 

forming a second gate on a second one of the opposing sidewall surfaces, 
wherein the body region, the first gate, and the second gate are formed such that 
biasing the first and'the second gates fiiUy depletes the body region. - - 

9. A method of fabricating a transistor on a substrate, the method comprising: 
forming a first conductivity type first source/drain region on the substrate; 
vertically forming a second conductivity type body region on the first 

source/drain layer, wherein vertically forming the body region includes vertically 

growing an epitaxial layer, and whereintthe body region includes opposing sidewall 

surfaces; \ 

forming a first conductivity type sscond source/drain region on the body 

region layer; \ 

forming a first gate on a first one of me opposing sidewall surfaces; and 
forming a second gate on a second one of the opposing sidewall surfaces. 

1 0. The method of claim 9, wherein formiik a first conductivity type first 
source/drain region includes vertically growing\a p-type epitaxial layer. 

first conductivity type first 
n-type epitaxial layer. 



11. The method of claim 9, wherein forming ; 
source/drain region includes vertically growing ; 
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12. The method of cl\im 9, wherein vertically forming a second conductivity 
type body region includesYorming a fully depleted body region. 

13. A method of fabricatmg a transistor on a substrate, the method comprising: 
vertically growing an a-type epitaxial first source/drain region on the 

substrate; \ 

vertically forming a secoiM conductivity type body region on the first 
source/drain layer, wherein verticalW forming the body region includes vertically 
growing an epitaxial layer, and wherein the body region includes opposing sidewall 
surfaces; \ 

vertically growing an n-type epitaxial second source/drain region on the 
body region layer; \ 

forming a first gate on a first on* of the opposing sidewall surfaces; and 

forming a second gate on a second one of the opposing sidewall surfaces. 

14. A method of fabricating a transistor on a substrate, the method comprising: 
vertically forming a body region exilending outwardly firom the substrate, 

wherein vertically forming the body region includes forming the body region as a 
fiiUy depleted structure, and wherein vertically forming the body region includes 
forming the body region with opposing sidewaU surfaces; 

forming a first source/drain region adjac&nt to the body region; 

forming a second source/drain region adjacent to the body region; 

forming a first gate on a first one of the opposing sidewall surfaces; and 

forming a second gate on a second one of the opposing sidewall surfaces. 

15. The method of claim 14, wherein fabricating a transistor on a substrate 
includes fabricating the transistor on an insulator layer. 
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16. The method of Waim 14, wherein forming a first source/drain region adjacent 
to the body region incluaes encasing a portion of the body region with Arsenic 
silicate glass (ASG) and aSnnealing the ASG. 

17. The method of ciairayl6, wherein encasing a portion of the body region with 
Arsenic silicate glass (ASG) mcludes depositing the ASG using chemical vapor 
deposition (CVD). \ 

18. The method of claim 14, wherein forming a first source/drain region adjacent 
to the body region includes encasing a portion of the body region with Borosilicate 
silicate glass (BSG) and includes anAealing the BSG. 

1 9. The method of claim 18, wherdin encasing a portion of the body region with 
Borosilicate silicate glass (BSG) inclucSes depositing the BSG using chemical vapor 
deposition (CVD). \ 

20. A method of fabricating a transistor on a substrate, the method comprising: 
vertically forming a body region extending outwardly ifrom the substrate, 

including forming the body region as a fully depleted structure, and wherein 
vertically forming the body region includes forming the body region with opposing 
sidewall surfaces; \ 

forming a first source/drain region adjaqpnt to the body region, wherein 
forming the first source/drain region adjacent to the body region includes encasing a 
portion of the body region with Arsenic silicate glass (ASG) and annealing the 
ASG; \ 



\ 
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forming a secondi source/drain region adjacent to the body region, wherein 
forming the second source/drain region adjacent to the body region includes 
encasing a portion of the bpdy region with Arsenic siHcate glass (ASG) and 
annealing the ASG; 

forming a first gate o^i a first one of the opposing sidewall surfaces; and 
forming a second gate on a second one of the opposing sidewall surfaces. 

21 . A method of forming a dual-gated transistor on a substrate, comprising: 
forming a first source/drainVegion on the substrate; 
vertically forming a body region with a fully depleted structure on the first 

source/drain region, including vertically growing an epitaxial layer such that the 
body region is formed as a high quality single crystalline structure having a width 
that is sufficiently thin relative to a doping concentration (NA) of the body region 
such that a bulk charge (QB) is negligible in transistor operation; 

forming a second source/drain region on the body region; 

forming a first gate on a first one ^f opposing sidewall surfaces of the body 
region; and 

forming a second gate on a second ^ne of the opposing sidewall surfaces, 
and separated by a secorid oxide sucn that a threshold voltage for the 
transistor depends only on a thicknes^ of the first and second oxides and the 
width of the body region. 

22. The dual-gated transistor of claim 21, ^eluding fabricating the dual-gated 
transistor on a p-type bulk silicon substrate. 

23. The dual-gated transistor of claim 21, incjjuding forming the body region, the 
first gate, and the second gate such that biasing tl\e first and the second gates fully 
depletes the body region. 



17 



f 



24. The dual-gated traiffiistor of claim 21 , including forming the first 
source/drain region using ion implantation. 

25. The dual-gated translator of claim 21 , wherein forming the first source/drain 
region includes vertically growing an epitaxial layer. 



26. The dual-gated transistor 6f claim 21 , wherein forming the first source/drain 
region includes using ion implantaijon and includes vertically growing an epitaxial 
layer. 



21 r The dual-gated transistor of < 
body region with Arsenic silicate gb 



(jiaim 21, including encasing a portion of the . 
(ASG) and annealing the ASG. 
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28. The dual-gated transistor of cBaim 27, including performing chemical vapor 
deposition (CVD) to deposit the ASGl 



29. The dual-gated transistor of claim 21 , wherein forming a first source/drain 
region adjacent to the body region incluaes encasing a portion of the body region 
with Borpsihcate silicate glass (BSG) ami includes annealing the BSG. 



30. The dual-gated transistor of claim \3 2, including using chemical vapor 
deposition (CVD) to deposit the BSG. 
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